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Hydrographs for typical points on several principal
rivers are S]xl)OWIl on ({"Eart I. The stations selected for
charting are Keokuk, St. Louis, Memphis, Vicksburg,
and New Orleans, on the Mississippi; Cincinnati and
Cairo, on the Ohio; Nashville, on the Cumberland:
Johnsonville, on the Tennessee; Kansas City, on the
Missouri; Little Rock, on the Arkansas; and Shreveport,
on the Red.

TaBiLE 2.—Floods in the East Gulf States during August, 1916.

! { [Above flood stage. Crest,
River. ! Station. : fg’é’f -
From— | To— | Stage. | Date,
Feet, Feet.

West Pearl.. .| Pearl River, La 12 1 7 14.2 124
i Demopolis. Ala. 39 1 2 66.2 116
Baintk:ridge. Ga. 251 ... 23.9 1
Abbeville, Ga....... 1 1 4 4.1 1y
Y P do...ceeiinnt 11 9 10 11.5 9
Lumkbker City, Ga. .. 15 1 i 16.2 130
Macon, Ga.......... 18 e, 16.6 3

1 Ocewrred in July.

TaBLE 3.—Floods in the South Atlantic States during August, 1916,

l Above flood smge.', Crest.
River. Station. Q{"g"ed : ;
i Frsm— | To— |Stage.| Dute.
| | —
] el | Feel. |
..| Edisto, 8.C.... 6 1! 3| 68 131
Chappells, 8. C. ) N S [ 12.4 | 2
| Rimiui, S, 12 A TR E R T
i Ferguson, 8. C 12 L 19 § 247 | 122
. | Kingstree, S, C. 12 1] 5|iasl g
Lynches. .. I EfMingham, 8. C 14 1 11501 3
Waccamaw.. ..I Conway, S, C.... . 7 1 4| wae 1
Cape Fear.......... | Elizabethtown, N. C...... 20 1 1]2n.4 ' 128
|
i [

1 Oceurred in July.

TaBLE 4.—Floods in various other rivers during August, 1916.

T . |
! i Above flond stage.|  Crest.
g H
River. _ Station. sl;'ll(:,f’e,d R Sam—
i | From— I To— :Stage. Date.
: : [
i T i P
| i Feet ; v Feel
Holston, North Fork) Mendota, Va.............. 17 6140 16
Columbia........... | Marcus, Wash.. o 5§ 3.8 15
Do...... | Vancouver, Wash bo1d LS 1
Willamette......... Fortland, Oreg. . ......... [ - P | 4. 1
I . i

L Oeenrredd in July,

FLOODS IN THE EAST GULF AND SOUTH ATLANTIC STATES,
JULY, 1916.

By AvFrep J. HENRY, Professor in Charge.
[Dated: River and Flood Division, Weather Bureau, Sept. 20, 19465.]

The immediate cause of the destructive floods in the
East Gulf and South Atlantic States was the movement
over those States of two tropical cyclones, whose approxi-
mate paths are shown in figure 1 (xL1v-93).!

The first of these storms passed inland over the Missis-
sippi coast during the night of July 5-6, 1916, and moved
slowly a little west of north to about the thirty-second
parallel of north latitude, thence it followed a somewhat
sinuous course 2 little east of north for several days,
finally by the morning of July 11 it had become a dis-
turbance of such feeble intensity that its future course
could not be followed. In its movement over the State,
which occupied practically all of five days, rain fell almost
continuousf ; in some parts of the State, as will appear

1Accompanie hy Charts XLiv-92 to XLIV-110, presenting figures A, J. #. 1-20,
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from the daily rainfall charts which accompany this
report, figures 3-14 inclusive, the rainfall was extraor-
dinarily heavy. As this storm drifted over northem
Alabama and eastern Tennessee its sphere of influence
extended across the Appalachians into the Carolinas, the
mountain distriets of which received heavy rains.

Almost immediately a second tropical cvclone moved
in from the Atlantic, passing over the coast of South
Carolina on the morning of July 14, 1916. During that
day torrential rains fell on the lowlands a short distance
nottheast of Charleston, attended by high winds. By the
morning of the 15th the center of the storm had reached
western North Carolina. Beginning in the afternoon of
that dayv and continuing for 24 hours, unprecedented
rains fell over the eastern slope of the Blue Ridge and also
in the valley of the French Broad as it flows northward
between the several parallel ranges of the Blue Ridge.
The run-off from these rains by reason of the saturated
condition of the soil must have been 80 or 90 per cent of
the precipitation. Naturally floods hitherto unprece-
dented occurred in both the Tennessee and Atlantie drain-
age, as will appear later in this report.

When tropical cyclones move into extratropical latis
tudrs they gencrally retain some of the characterisiis
which differentiate them in the begiuning from extre-
tropical eyclones,  The precipitation of a tropical cvelone
is torrential in character and rather uniformly distributd
around the center of the storm. In extratropical
cyclon s the procipitation is not uniformly distiibuted
about the center, but the maximum amount is generally
found over the southeastern quadrant some little dis-
tance from the center. A common characteristic of
extratropical cycloncs is that whenever the rate of
progression of the storm is retarded the cunwulative pre-
cipitation in its path gencrally excecds the so-called
excessive rate.

Whether the extraordinary rains of the East Gulf and
South Atlantic States were Jdue to the fact that tropical
storms passed over them, or whether the rains would not
have been equally heavy had the storm been of extra-
tropicul origin is not a question of material importance.
The writer 1s inclined to the opinion that the distribu-
tion of the precipitation in connection with these two
storms is such as might be expeected from an extra-
tropical eyclone following the identical paths pursued b
the tropical eyclones shown on ficure 1. 'This belief 13
strongthened by the fact that the Hoods of August, 1908,
in South Atlantic States, floods that are gencrally rec-
ogniz.d as being hitherto the most severe of record in
those States, were due to a rather feeble extratropical
cyclone that advanced slowly from southern Alabama on
August 24, 1908, to the Atlantic off Cape Hatteras on
August 27,

The record of rainfall in connection with both storms
is included in Table 3 and the areal distribution is illus-
trated in a series of charts, figures 2-17. The scale of
the charts is about 110.5 miles to an inch. It is a matter
of regret that it was not possible to present charts on a
much larger scale. A casual inspection of these charts
will show that during the early period of both storms
there were isolated areas, or islands, of exceptionally
heavy rains within a general area of moderate rains,
Such islands appear on the chart for the 6th, figure 3 for
example, in southeastern Mississippi, south-central Ala-
bama, and extreme northwestern Florida. The island
in southeastern Mississippi is the greatest in superficial
extent, covering parts, if not all of the counties of George,
Perry, Greene, and Jones in Mississippi, and portions of
Washington and Mobile Counties in A]iabama.
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Figure 2 is a special chart prepared to illustrate on a
scale of about 35 miles to the inch the distribution of
precipitation for the 4 days, July 5-8, 1916, in south-
eastern Mississippi. That portion of the State is well
covered with rainfall stations and the dclineation of the
areas of heavy precipitation is not difficult. Across the
border in Alabama the reporting stations are not nearly
so numerous; such as are available, however, show that
the intensity of the rains rapidly diminished with dis-
tance from the border (see the small scale maps, figs. 3,
4, and 5). The center of the cyclone on the 6th was
northwest of the island of heavy precipitation in south-
eastern Mississippi and distant therefrom not more than
100 miles. No explanation is at hand as to the cause of
these three s=parate and ap‘mrontly distinet regions of
heavy precipitation separated from cach other by regions
of lesser precipitation. In this conpection it is interest-
ing to note that previous torrential rains in southeastern
Mississippi %'enernlly have been associated with extra-
tropical cyclones and that the month of greatest fre-
quency appears to be April.

The record flood in the rivers of eastern Mississippi
occurred in April, 1900, and was due to a period of about 60
consecutive hours of rain.  Some of the 24-hour amounts
in April, 1900, are Bay St. Louis, 8.77 inches; Canton, 5.25
inches; Natchez, 6.75 inches; Port Gibson, 7.64 inches;
Meridian, 6.85 inch.s. At the last-named station 10.57
inches of rain fell from 12:50 p. m., April 15, to 8:10 a.m.,
April 17,1900, a period of 43 hours and 20 minutes. These
long-continued rains were due to the presence of an
extra-tropical cyclone in north:rn Oklahoma and its slow
movement thence to the upper Lake region. The move-
ment of that cyclone as indicated induced southeast
winds over Mississippi and adjoining Statcs. In a gen-
eral way the rain.faflp diminishes with distance from the
coast line, but there are notable exceptions that lead us
to conclude that distance from the coast line is not the
controlling factor. In the heavy rains of April, 1900,
and again in July, 1916, the islands of heavy rainfall were
situated not on the coast but some little distance inland.
During the continuance of the heavy rains in George,
Greene, and Jones counties, Miss., in July, 1916, the rain-
fall along the Gulf coast not more than 50 miles distant
was less than half as much, the average of three stations
being 4.92 inches.

On the succeeding day, July 7, the center of the cyclone
advanced about 50 miles in an east-by-north direction.
On this day heavy rains fell over the watershed of the
Black Warrior River with southeast to south winds; the

reatest 24-hour precipitation, 11.2 inches, occurred,
owever, in the Coosa River watershed at Clanton in
Chilton County a little to the southeast. Goodwater in
the adjoining county to the eastward also recorded
heavy precipitation, thus establishing a second area of
heavy rains to the southeast of the storm center.

On the following day, July 8, with the storm center
apparently over west-central Alabama, a fairly large area
o? 24-hour rains in excess of 8 inches (8 to 12 inches), is
noted over southeastern Alabama and in the lower
Chattahoochee watershed. Some of the recorded
amounts are: Alaga, Ala., 12.7 inches; Eufala, Ala., 10.8
inches; Ozark, Ala., 9.0 inches; Blakely, Ga., 9.9 inches;
Fort Gaines, Ga., 9.0 inches; and De Funiak Springs,
Fla., 10.8 inches. (See fig. 5.). Roughly the area cov-
ered by a rainfall of 8 inches and over was about 4,945
square miles and by the area of 4 inches and over was
about 17,582 square miles.

On the succeeding day, July 9, the rains diminished
in intensity over Alabama snd low-lying regions but
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a considerable increase was noted in the mountain
districts of the southern Appalachians. With the
gradual filling up of the cyclone that was the original
cause of the rains, the amounts which fell on the 10th
were not sufficient in themselves to cause floods but they
served to saturate the soil and to keep the streams at
moderately high stages and thus to prepare the way for
serious floods as soon as the downpour of the second
storm was precipitated upon them.

This storin like its predecessor was presumably of trop-
ical origin, although butlittle information as to the position
of its origin is available. It passed inland close to Charles-
ton, S. C,, on the morning of July 14, 1916, moved thence
slowly northeastward and dissipated over the mountains
of western North Carolina on tfle 16th.

The rainfall of this storm also was irregularly distrib-
uted about the storm center. On the 14th heavy rains
fell northwest of Charleston in Berkeley, Georgetown,
and Dillon counties. (See Table 1 and the record for
Pinapolis, Oaks, and Dillon, S. C.) The fall in Dillon
County was not so heavy as in Berkeley County. On
the succeeding day, July 15, when the storm center was
over the mountainous region of western North Carolina,
heavy rains continued over the low-lying regions of the
nortl.eastern purt of South Curolina, especially in the line
of counties tlong the right bank of the Great Pee Dee
River—viz, from north to south, Chesterfield, Darlington,
Florence, and Williamsburg (see the rainfall map of July
14, fig. 12). On this same date, 14th, heavy rains, § to
10 inches, were also recorded in western North Carolina
at five stations, The climax in the intensity of the rains
was not reached until two days later on July 16, at a time
when the cyclonic disturbance was not noticeable on the
daily maps of the Weather Bureau.

Beginning during the afternoon of the 15th and con-
tinuing for 24 hours the rains in the mountain districts
of North Carolina were extraordinarily heavy. At a
special orchard station maintained at Altapass in the
southeastern corner of Mitchell County, N. C. (altitude
2,625 feet ubove mean sealevel), an actual measurement
of 19.32 inches of rain in 24 hours was recorded in an 8-
inch standard raingage. The measurement was made at
6 p. m., July 16, 1916. According to the observer, Mr.
J. 8. Bowen, between 2 p. m. Saturday and 2 p. m. Sun-
day, 16th, the rainfall here amounted to 19.32 inches as
measured on the 16th, and about 2.90 inches of the rain-
fall measured on the afternoon of the 15th fell after 2 p.m.
of that day, hence the 24-hour rainfall, 2 p. m. 15th until
2 p. m. the 16th, was about 22.22 inches. The environ-
ment of this station is as follows:?

The station at Altapass is at the head of a ravine about 8 miles in
length that leads west of north over a gap in the main range of the
Blue Ridge Mountains. The gage is on the main semicircular slope
and about 300 feet below the crest of the gap. The ravine is several
miles in width at the base but gradually narrows to less than a half mile
at the crest., This gap is the dividing line of the watershed of the
Catawba (Santee) and the North Toe (Tennessee) Rivers. The general
direction of the range is from northeast to northwest, but at this point
it forme a semicircle facing south-southeast. The altitude increases in
both directions to such mountains as Grandfather (5,964 feet), at a dis-
tance of 10 miles to the northeast, and to Mount Mitchell (6,711 feet),
about 15 or 20 miles to the southwest.

The rainfall at Altapass Inn, about 1 mile from the
orchard station and on the west side of the gap at about
the same elevation, was also measured, the amount being
1.52 inches less than on the east side of the gap. Twenty
miles to the westward, as at Cane River, Yancey County
(elevation unknown), the 48-hour fall diminished to 3.32
inches, as compared with 23.22 inches at Altapass. Total

3 Manuseript report of Meteorologist L, A. Denson.
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24-hour falls of more than 10 inches were recorded
in the extreme western portion of Caldwell County on
the eastern slope of the Blue Ridge, about 15 miles
distant from Altapass. Torrential rains also fell in
Avery County, immediately west of Caldwell County,
and a second area of torrential rains is noted in western
North Carolina; in the watershed of the French Broad
at the stations of Blantvre, Brevard, and Henderson-
ville; in Transylvania and Henderson Counties; also in
Macon County, in the extreme southwestern part of the
State, where 9.92 inches were recorded at Highlands.
It therefore appears that there were two distinet regions
of torrential rains in western North Carolina on the
15th-16th—one In Mitchell, Avery, and Caldwell coun-
ties, about 50 miles northeast of Asheville, the other
about 20 miles due south of Asheville in Henderson and
Transylvania counties.
The precipitation after the 16th was insignificant.

HOURLY PRECIPITATION.

Automatic records of hourly precipitation are avail~
able only for the principal stations of the Weather
Bureau. We have tabulated the hourly values for
Mobile, Montgomery, and Birmingham, Ala.: Meridian,
Miss.; Atlanta, Ga.; Chattanooza, Tenn.; and Asheville,
N. C., for July 5-9, both inclusive, and present them in
Table 2. These records show, as was to be expected,
varying intensities of rainfall for different portions of
the storm and for different portions of the same 24 hours;
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thus at Mobile, Ala., heavy rain began 10:11 p. m. of
the 5th, increased in intensity until midnight, and then
diminished, ceasing at 2 p. m. of the 6th: rain began again
between 4 and 5 a. m., July 7, and continued at a
moderate rate until between noon and 1 p. m., when the"
intensity suddenly increased to a maximum of 2.67
inches between the hours of 1 and 2 p. m. The details
of this excessive rate follow:

TABLE 1.—Excessive ; recipitation at Mobile, Ala., July 8, 1916, 12:40

to 1:50 p. m.
i i 3 i Acou Actual : ; Aceu- Actual
F“e’g,;:i:;f}‘_“’e’ mulated | 5minute F ’g:“"d’.'g"ﬂtes mulated | 3-minute
= anlounts. amoints. 108 amounts. | amounts.
lnclwa:). " [m:his.s_ lmhez).u
L Ll O o
0.75 1.8% 0.31
0.12 2,12 0.5
0.13 2.85 0.43
0.07 2.92 0.07
¢19 3.02 0.10
.25 3.00 0.07
0.32

The period of maximum intensity was from 1:10 to
1:35 p. m., when 2.17 inches of rain fell, or at the rate
of 5.21 inches per hour. The above appears to be the
greatest fall for 25 minutes in August as far as the
records of automatic gages are concerned. An oye
observation of a fall of 2.12 inches in 20 minutes at
Jupiter, Fla., on August 21, 1893, or at the rate of 6.36
inches per hour, is probably the greatest fall of record
for 20 minutes in August.

TasBLE 2.—Hourly rainfalls at seven selected stations in the southeast, July 5 to July 9, 1916, inclusive.

" SEREUS

July S,

A, M. P. M. Total

Stations. %4
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CUMULATIVE PRECIPITATION.

In figure 20 will be found curves showing for 5 sta-
tions the cuinulative precipitation during the continu-
ance of the storm. In the last curve of the diagram,
reading from left to right, that for Blowing Rock, N. C.,
the cumulative precipitation for both storms is given.
The rains of the Sth in western North Carolina vrere light.
On the 9th and 10th they were uniformly heavy; and
again on the 15th and 16th as graphically shown in the
diagram. It was only in western North Carolina that
the severity of the floods was markedly increased by the
sequence of the rains. River stages in the watersheds

iven on the diagram will be found in Table 4 aud hy-

rographs in figures 18 and 19.

FLOODS IN THE RIVERS OF MISSISSIPPI AND ALABAMA.

The rains in the East Gulf States began along the
coast of Alabama and Mississippi on July 5 and advanced
to the northern parts of those States by the night of
July 6, the heaviest rains falling on the 6th, 7th, Sth,
and 9th. While there were soiuc scattered heavy rains
on the 10th, those in Alabama aund Mississippi were
mostly light after the 9th. (See the rainfall maps,
figs. 3-11.)

When the rains began the rivers were at low stages and
the ground was moderately dry, although there had heen
interiittent thundershowers during the 10 days previous.

The rains, it may be remembered, began first over the
lower reaches of the rivers and progressed toward the
headwaters of the streams. The run-off where the rain-
fall was heavy reached the streams almost immediately,
and we have the rather anomalous situation of a river
being in flood in its lower reaches before the headwaters
have reaclied the flood stage. Thus the Pascagoula at
Merrill, Miss., as a result of the heavy rains on the 6th
(over 12 inches) reached the flood stage on the 7th
although the crest stage at the next up-river station was
not attained until three days later. In the region of
heavy rains and consequently high run-off the first effect
of the rains was a sudden and very marked rise, followed
by a slight fall, and then a second and longer rise. The
flood stage was naturally long drawn out by reason of
the advance of the rains in a direction directly opposite
to that of the course of the streains.

The Black Warrior River at Tuscaloosa crested at
66.3 feet at about 6 p. 1. of the 8th and continued above
the flood stage until the 16th; it was again in flood on
the 20th and the 21st.

The Tombigbee reached food stuge at the uppermost
gaging station on the river, Aberdeen, Miss., on the 11th
and at Demopolis, Ala., the lowermost station, ¢4 days
later.

The two main tributaries of the Alabama River—
the Coosa and the Tallapoosa—crested at different times
owing to the rainfall distribution in their respective
watersheds. The Tallapoosa, at Millstead, Ala., barely
reached the flood stage on the 9th, while the Coosa
crested at Wetumpka two days earlier and at Rowe, Ga.,
3 days later. The failure of the floods on these two
rivers to synchronize operated to din:inish the flood
wave on the Alabama. As a result the latter was a long
drawn out swell. (See the hydrograph for Seluia,
fig. 18.)

The fluctuations of the Coosa River at Wetumpka,
Ala., were unusual. On the morning of the 7th the
24-hour rise was 23.8 feet; in the succeeding 24 hours it
rose 23.4 feet, bringing the stage up to 51.4 feet at 7 a. m.,
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July 8. It then rose slowly to a crest of 51.5 at 3 p. m.
of the 8th and then began to fall, reaching a stage of 49
feet on the afternoon of the 9th; it then began to rise
again and reached a second crest of 51.3 feet at 3 p. m. of
the 11th. These irregular fluctuations may be due in
part to the manipulation of the floodgates at the Alabama
Power Co.’s plant at lock No. 12 on the Coosa River.

Overflow in Alabamit aend Ilississippi—An attempt
has been made to show the areas of overflowed langs
along the rivers of the East Gulf and South Atlantic
States. (See fig. 1.) DBy reason of the small scale of the
map these areas must be considered as approximate only.

The Pascagoula River from Merrill, Miss., to the coast
overflowed its banks on an average about 3 miles on each
side of the river and in places to a greater extent. In
the counties of Wayne, Jones, Forrest, Perry, Greene,
George, Pearl River, Hancock, Harrison, and Jackson
much damage was sustained by high winds as well as by
heavy rains and overtlow.

The lowlands for 90 miles along the Black Warrior be-
tween Tuscaloosa and Demopolis, Ala., and along the
Tombigbee for 170 miles below the last-named place were
inundated on an average at least 1} miles on each side of
the river.

Mr. P. H. Smythe, section director of Alabama, esti-
mates that 350,000 acres of land in that State were over-
flowed, with a total loss of all crops thereon.

The rivers of Georgia at the beginning of the rains were
at the usual low stages of midsummer. The slow move-
ment of the tropical cyclone and the continued rains of the
5th and 6th started a moderate flood stage in the upper
reaches of the Chattahoochee on the 8th, and this was
followed by a sccond moderate flood wave on the 10th.
Along the middle stretches of the stream, as at Columbus,
Ga., and Eufuala, Ala., the rains culminated on the 8th in
tremendous downpours; 12.7 inches fell at Alaga, Ala.,
10.8 inches at Eufala, Ala., 9.9 inches at Blakely, Ga.,
and 9 inches at Fort Gaines, Ga. The river at Eufala
responded immediately by a rise of 38.8 feet, viz, from
3.8 feet on the 7th to 42.6 feet on the morning of the 8th.
The flood wave coming down the river did not reach
Eufala until the next day, when an additional rise of 7.4
feet was recorded. The Flint River was also in flood, but
not to the same extent as the Chattahoochee, and this is
also true of the other large rivers of Georgia—the Ocmul-
gee, Oconee, Altamaha, and the Savannah.

Floods in the rivers of South Carolina.—The rains that
attended the first storm did not begin over South Carolina
until the 8th (see Table 1) and were not specially heavy,
except over the mountain headwaters in North Carolina.
The effect of these rains, however, was to saturate the soil
and cause freshet stages on all the streams. These freshets
had begun to decline when the second storm with its at-
tendant rainfall overspread the State. The heavy rains
of the second storm began over the watersheds of the
Black, Liynches, and Great Pee Dee Rivers in the low-
lands of the State and at a time when these rivers were
comparatively low. Fortunately, the rains of the first,
or Alabama, storm were not heavy over the lowlands of
the Carolinas. The rise of the Black, the Lynches, and
the Great Pee Deec is shown by the hydrographs on figure
19.

As the second storm moved inland over South Carolina
on the 15th, heavy rains fell, beginning on the after-
noon of that date and continuing for about 24 hours.
It was to these rains that the disastrous floods in the
upper tributarics of the Santee were due. On the 16th
the Catawba at Mount Holly, N. C., had reached a stage
of 3.5 feet above the previous highest record. On the
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17th the flood crested at a stage of 45.5 feet (estimated,
the gage having been washed away). That stage is 22.5
feet above the previous high-water mark.

The Catawba riscs in North Carolina in the counties of
Caldwell, Burke, McDowell, and Avery dircctly east of
the Blue Ridge and at an elevation of about 2,500 feet.
It flows thence southeasterly as the Catawba in North
Carolina and as the Watceree in South Carolina, forming
with the Congaree the Santee. The gradicnt of the upper
part of the Catawba is steep, its profile showing a fall of
about 2,325 feet in the 200 miles between headwaters and
Camden, S. C* At the last-named point the zero of the
gage is 175 feet above mean sea level. At the junction
of the Watcree and the Congarce the water surface is

robably not more than 100 feet above mean sea level,

he steep gradient above ‘‘the fall line” ¢ is a charac-
teristic of all rivers of South Carolina, except the Little
Pee Dee, Waccamaw, Lynches, Combahes, Edisto, and
Black, which rise wholly within the Coastal Plain and flow
directly into the Atlantic. The flood on the Catawba in
North Carolira is perhaps the most severe of which there
isrecord. At Mount Holly, N. C., the uppermost gaging
stat’oa on the river, the crest was 22.5 feet above the

revious high-water mark, viz, that of the 1908 flood.

he excess of the next down-river station, Catawha, S. C.,
just inside the South Carolina border, was but 12 fect, and
still farther down and about 200 miles from the head-
waters an excess of but 3 feet above the 1908 crest was
noted. The force of the current greatly abraded the
banks of the stream, the width of which at moderate
stages is now 50 fect greatcr than formerly, as determined
by a recent inspection of three points, viz, Mount Holly,

. C., and Cat vwba and Camden, S. C. The lateral corra-
sion of the channel thus observed must have been due to
the great increase both in the velocity of the stream and
theload which it carried. It would be intcresting to know
in this connection to what extent vertical corrasion was
effective in deepening the channcl at the time the banks
were so greatly abraded.

1t is a notable fact that in no other part of the United
States are the forces of landscape sculpturing so active and
effective as in the South Atlantic States, mainly because
those regions more than others are subject to heavy pre-
cipitation and consequently frequent floods. Nowhere in
the United States, so far as known to the writer, are the
streams subject to such frequent and marked changes in
volume and in the degree to which they are loaded as in
those which have their source in the southern Appa-
lachians.

The Broad River at Blairs, S. C., exceeded the previous
high-water mark by 5.4 feet. The Santee at Rimini,
S. C., exceeded the previous high-water mark by 2.2 feet;
at Ferguson by 1 foot. The Black at Kingstree, S, C.,
exceeded the previous high-water mark by 1 foot.

The three main tributaries of the Santee which rise in
the southern Appalachians are the Saluda, the Broad,
and the Wateree, naming them in order from west to east.
That one farthest west, the Saluda, was not in extraor-
dinary flood since its watershed was a little outside the
region of heavy rains.

he rivers of South Carolina in their course to the sea
pass through great swamps in the Coastal Plain. In
times of flood vast quantiues of water are impounded in

3 A survey of the Catawha River from the Halltown Road crossing, near Marion,
N. C,, to the mouth of Johnsons “Till (‘'ree:, a distance of 45 miles, gives a total full in that
distance of 243 feet (U. 8. Geol. Survey, Water Supply I"aper No. 115).

4 A line closely agreeing with the geologic houndary hetween two geologic formations
and characterized by falls and steep rapids in those Streams that eross it. In a general
way it may be said to hound two topographic provinces of the State, viz, the Coastal
Plain and the Piedmont Plateau. (See Maryland Weather Service, Baltimore, 1399,
v. 1, pp. 102, 116, and pl. III.)
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these swamps. This explains in a way the flattening out
of the flood crest as it passes to the lower reaches of the
strenms. It will be noted that at Fergusen, the lower-
most stution on the Santee, the excess of the 1916 flood
over previous floods was only 1 foot, notwithstanding the
great volume of the flood flow in the upper tributaries.

There was a freshet in the Great Peedee, the farthest
east of the larger rivers of South Carolina, on July 6 and
again on the 12th. The stage at Cheraw, 3. C., on the
15th was about 9 feet be'ow flood. From this point it
rose to 6 feet above flood en the morning of the 16th and
crested at 36.1, or 9.1 feet above flood stage, on the 19th.

Rirers of North Corolina.—The floods i the rivers of
North Carolina which drain into the Atlantic were not
severe except in the upper reaches of the Great Peedee
(Yadkin).

West of the Blue Ridge all the streams tlowing into the
Tennessee were in severe flood, probably the most dis-
astrous so far as loss of life n.nc{ property is concerned
being in the French Broad. Gagings in that river are
made at Asheville, N. C. On the morning of the 9th the
river had reachked a strge of 4.8 feet (flood stage, 4 feet),
and by the morning of the 11th it had risen to a stage of
8.5 feet; it then declined untii the morning of the 15th,
when it stood at exactly 4 feet, or flood stage. The tre-
mendous rains on the 15th-16th in the watershed of the
river caused it to rise with great rapidity. At 8 a. m.
on the 16th it stood at 13.5 feet, 9.5 feet above flood; by
9 a. m of the same duy it had risen to 18.6 feet; and at
10 a. m. the bridge on which the gage was located was
washed away. The crest of the flood was sbout 21 feet;
the exact ficures will be determined later. The width of
the French Broad at Ashevile at hankful stege (4.4 feet)
is 381 feet. At the time of the flood the width of the
stream was said to have been a quarter of a mile. All
industrial plants along the river were badly flooded, in
some cases the water reaching the second stories of the
bui'dings. The flood waters from the upper tributaries
of the Tennessee made but a brief flood in the trunk
stream at Rnoxviile about 149 mi'es helow Asheville,
where a crest stage of 30.2 feet, 18 feet above flood, was
resched at noon of the 18th. At Chattanooga, about 180
miles below Knoxvile, the crest was reached two days
later, viz, on the 20th, with a gage reading of 30.2 feet,
2.8 feet below flood.  Flood stages on the Tennessee Lelow
Chattanooga had heen reached earlier in the month, but
the flow from the upper tributaries due to the torrential
rains of the 15th—16t1‘1 did not cause a floed stage in the
main river below Knoxville, and at the latter place for a
litt]e less than three days only.

Flood in. New River—The area of heavy rains in North
Carolina embraced portions of the watershed of the New
or Great Kanawha River. This region (see Table 3,
North Caro’ina) received heavy rains beginning on July
9 and cu'minating on July 16. On the Jast-named date
New River creste§ at Radford, Va., at 32 feet (cstimated,

age being washed away), 18 feet above flood stoge.
Vhen this flood reached the lower part of the Great
Kanawha it had diminished to about a freshet stage,
there heing no supporting flood flows in the lower part
of the basin.

Daily river stages during the continusnce of the flood
are given in Table 4.

PREVIOUS FLOODS.
A writerin the Columbia Statefor Aug.—, 1916, Mr. W.P.

Houseal, is authority for the statement that in 1796 a storm
passed inland and, crossing the Blue Ridge, created great
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havoe in the Broad and Saluda Valleys; also that 56 years
later—viz, in 1852—a second storm following the same
path caused great destruction, especially to the Columbia
& Greenville Railway, which had then been in operation
only a few years. The same writer refers to three freshets
intervening between 1852 and 1908—rviz, the so-called
Sherman’s flood of 1865, o freshet in May, 1886, and in
September, 1888. The Weather Bureau records confirm
the account of freshets of May, 1886, and September,
1888, and also contain mention of a freshet in 1840, said
to have been 15 inches Jower than the flood of September
11, 1888. Inasmuch s the crest of the latter at Augusta,
Ga., was 38.7 feet, the 1840 flood must have reached a
stage of 37.5 feet.> The order of megnitude of the floods
in the Savannah at Augusta is prebably as follows:

Ieef.
First, August, 1908, ... .ot ciea e e 38.8
Second, September, 1888..... ... o i i 38.7
Third, B 1 37.5
Fourth, March, 1012, . . iiiiiiiecieeitasnanacan 36.8

The crest of the 1916 flood at Augusta was but 28.4
feet on tle 12th, 3.6 fcet below ficod stege. The head-
waters of the Savannah were cutside the region of heavy
rains on the 15th end 16th, snd censequent!y the river
did not reach the flood strge. This fact illustrates the
error inherent in an attempt to pass {rcm great rain-
storms to great floeds, and vice versa, using the record
of a single river only.

Previous floods in the Catawba, of which there is a

rinted reccrd," ceccurred in May and June, 1901. A max-
mmum dischurge of 150,525 cubic {eet per second, or more
than 50 cubic feet per second per squere mi'e of drainage

area, was recorded in this flood near Rock Hill, 8. C.7
LOSS OF LIFE AND PROPERTY,

The precise number of persens who lost their Jives in
the flocds will dcubt ess never be known, although the
best informaticn at hand places the loss of life at about
80, the great majority of whom were drowned in the
streams of western Ncrth Carolina. Eighteen persons
went down with the Scutkern Rai’'way bridge at Bel-
mont, N. C., on July 16, and the majority of these were
lost. There was aiso scme loss of life aleng the Guif coast
during the prevalence of hurricane winds, but these have
not been inc.uded in the above number. The property
loss, as closely as can be figured, was near $22,000,000,
distributed as follows:

Tangible property, buildings, roads, bridges, culverts, ete. $4, 917, 574
Crops not gathered. ... .. . .. . .. i 11, 606, 128

Live stock and movable farm property.................. 811, 513
Suspension of business, loss of wages, etc................. 1, 938, 870
Railroads, in roadbed, bridges, trestles, culverts, etc..... 8 2, 450, 000

b 73 21, 724, 085

Thus it is seen that by far the greater loss falls upon the
agriculture of the region. The figures are probably in-
complete and at hest should be considered as rough ap-
proximations to the tiuth.

5 ’ghe cfsgt. of this flood is given as 37.3 feet in Report U. 8. Chief of Engineers, 1888,
pt. 2, p. 1026,

¢ Engineering News, New York, Aug. 7, 1902.

7 U, 8. Geelyvical Suriey, Water Supply Paper No. 83. Washington, 1803,

8 Incomplete reports.
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The loss of crops was due in some cases to hurricane
winds which swept over southeastern Mississippi and
southern Alabama, attended by heavy rains; in the greater
number of cases, however, the loss of crops was due to
flooding, especially along the Cahaba and Alabama
Rivers in the counties of Perry, Dallas, Wilcox, and Mon-
roe, Ala. In these counties approximately 250,000
acres of farm Jands were inundated for several days, with a
total Joss of all crops thereon. The loss in these counties
alone, figuring it at $10 per acre, a not unreasonable figure,
approached two and one-half millien dollars.

It is reported that in the ccunties of Greene, Perry,
Forrest, George, Jackson, and Harrizson, Miss., the loss to
standing timber that was leve'ed by hurricane winds will
approach £3,000,000. These figures have not been in-
cluded in the aggregate above given, since a portion of the
timber may he recovered.

In a few cases heavy loss by erosion has been reported,
but it is believed that the gain frem a deposit of silt, which
must have been very gencral in the Jower reaches of
streams in the East Guif States, will offset the losses by
erosion.

That agricultural interests have suffered greatly can-
not be doubted fur a moment, although to what extent
in some regions is problematical. The regions most
affected by heavy ramms and strong winds were south-
eastern Mississippi, a Jarge part of central and southern
Alabama, and parts of Sout}l Carolina_directly northeast
of Charleston, extending thence through the line of coun-
tics on the west hank of the Great Pee Dee to the North
Carolina horder.

The damage in western North Carolina was largely
confined to railroads, both steam and electric, industrial
plants, public-service organizations, including water,
power installation and other industrial enterprises.

Too much credit can not be given the railroads in their
effort to reestablish and maintain transportation routes
in the face of grave difficulties. In a2 number of cases the
only pessible solution of the problem was a resort to the
methods of primitive pcople, viz, the ferry operated by
man power. Within a week, or 10 days at the utmost,
travel was restored in a limited way, of course, between
all important points.

An interesting phase of the subject is the probability
of the occurrence of a similar disaster in %lm future.
Unfortunately, our present knowledge of the underlyin,
causes of evelonice storms, their distribution in time an
space, is so indefinite that any discussion thereon must be
largely speculative. It may be said, however, that the
floods in Mississippi, Alabama, and Georgia were due
almost whoily to a single long-continued ramstorm which
was ciosely associated with the passage inland of a tropi-
cal cyclone. Likewise, the floods of the rivers in the
coastal plain of South Carolina, especially the Great Pee
Dee, were due to the movement inland of a single tropical
cyclone. The floods in the streams originating in North
Carolinn were due to the torrential rains of the 15th and
16th coming at the close of a period of heavy rains that
were assoclated with the first or Alabama storm.
Tropical cyclones do not, as o rule, synchronize as did
these two, and on that fact we would base our belief
that a repetition of the storms of July, 1916, is not prob-
able more than once in a century at least.



472

MONTHLY WEATHER REVIEW.

TasLe No. 3.—Daily precipitation, in inches and hundredihs, July 5~18, 1916, inclusive.

State and station. Watcrshed.

Mississippl— !
Lonisville. o oanee e i .
Edinburg !...
Kosciusko 1.,
Lakel,......
{‘Mkm;‘é"}""i'

rystal Springs !,
Hazlehurst V.....
Brookhaven 1..
Monticello.......
Magnolia.........
Columbia L.......

Meridian 2.......
Hickory.........
Enterprise 1........
Shubutal..........
Wayneshoro !..
Leakesville 1.
Collins..
Laurel.....
Hattiesburg
Merrill ...
Aberdeen!...........

Agricultural College....
Booneville.aa..on..n....
Columbus !,

Guvon
........ kasawhu
i

Okolonal..
Porterville, .
] P [
Alabama—
Cochrane 1. . eininn i
Hamilton 1. ..
Demopolis |
Healing Springs!.............
Livingston 1.,
Pushmataha.
Thomasville 1.
Bermuda.....
Evergreen!.
Flomaton.....
Fort Deposit t..

Guntersvil
adison. . ....
Riverton!..

TUISKOREB . o oo s o mmeom e oennannee
Union Sprines !,
Bento:

enl
Citronelle!®..
Montgomery 2.
Prattville...
Selma l......
Birmingham 2.
Cordova.....

Oneonta...
St. Bernard.

~do
“ind 1tahou(-.lme ........

Goodwater ...
Lock No. 4....
Maple Grove 1.
Mentone!...
Talladega....
Valley Head
Wetumpka ¢

I Precipitation measured at 74, m.
? Preeipitation measured midnight to midnight.

Stations without reference mark measure preeipitation about sanset,

ISR =t 10

o

..S-

[

July, 146,

AvucusT, 1916

Total,
14-18.

L0 i,
L2000, X 0
.00 | 0. 0.82 0.60
olo. 1.05 0
19 11,14 5 0,562 "™,
.29 10, 0. 60 0. 08
310y | 0,08 0.08

1. n. N1 1.74
1221010 1,51

1 0.4 [}

0 0.08 0

0, 0. 69

1) 1.12 U

. 0.52 ) 1,62 0.1
‘L 0. 0.25 T,
! { L 0.3 1
: P0.09 1 1, 0
SL20 60,20 L] 0.40
P04 0 0,11
D159 | u.s ",
D310 | 0,60 T.
050 1 0.7 0, 42
0.76 0,1 0.1
CLssi0.00 1]
CLE0 ! 050 0.15
.03 | 1) UST]
S| 0.57 0
1531 1.5 0,95 o T,
0, 5¢ 1.00 N Lo

[V 2 I W | 51

0.20 0 0.10; 0
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TaBLE No. 3.-~Daily p.cigilation, in inches and hundredths, July 5-18, 1916, inclusive—Continued.

July, 1910,

State and station. Watershed. | ! : ! ] ! L, ' !
pepe i s o0, Toral, 114 | 15 ‘ 16 | a7 §oas | Total

! ! : . : ' I i i d ! !

! i ; i H ! 1 : 1 i i :

Florida— i ; ! : ! , . E i | : I

(Western Division.) ) ! T jdej Woc Ty Tao !t Ie. 4 M Ine s I Iy Ine o In.

Apalachicol@...eecaiieneiinenanians ~ Gullof Mexieo........ | 0.22 | 0.00 | 0.00 | 0.00 i n.31: 9.310.00!0.96]0.140.00'0.02 1.13
Bonifay.. .o ccveiiiiiieniiinianaaaa, . PP’ 1) ! ;0.05]0.40; T. | 0.7%:0.77 | 2600038 T.|0.19] T. ;T 0.57
De Funiak Springsl.....o........0 ... C2.9510.1050.15 0.03'0.02! 1694 l 0.26i 0if 0,054 0 0.80
GATTIETS (LBOT) s ree seeesonneoenns - Mazio 0 o202 15l o] o; of ol o 0
Marfanng heeerecnesuesnreerenennonnes 2l0si 0008 00 wary 0 0120 DloZ 0ty 04
Molina...ooenraimceaaai : 0 0:0.32 0: 0 .33 . 0! 180 0 0 | 0 1.80
Panama Clby ceeennnenrnenanniaeaaan s : 5 0! Lul 0 0,005 0! 0.11 | 0 0:90.08 0.20
Pensacolaz..... eaaaseesemsmanananrens . SN L4 S8 T, ! 07049 0w’ T. - 2% 1 0.63 1 0.53 0 0 1.44
R 1.90 i 0| 0.05, 0 0.09 0! 0!0.w]0.05 i 0.30 0.44
0 1.4 o! 050.57 0i 0 0.57
0 . 01.00|0.03]0.65]0.23 1.91
0.6% . n! olo2! 0! o 0.22
X P S0 0. 0o 0 0 0l 0 0
Cres-ent City. . Atlantie. o0 0er 0011 U o! o! omu
Fordoral POinCasecee oo o . o 0: L17: w001 0 0, 0/ 00
Fenholloway e no o onevnmeeaann-- Gull of Mexico. . T35, S.WioR] 0l 0 0:0.19 0.37
Ginesville!laeeo ool Atlantie......... £0.821 198 00.03; 0.2 0 0 0.32
Hilliard..oveiemnaminrenveeinanannnn . {\ PO , 0.05 293¢ 0,083 . 0 0, 0 0.83
Jacksonville?eeoaraan il s, 280 TL o0 0 0r 0 0.40
JONNSLOWI avnmmeiricinnemiiieanrnnaannananai SUWANGC ... .... 0! 149 0:0.23]0.02 0: T., 0292
Lake CItY Lecacnennnesmvaeaneanann T. 2 o 0!0.2 0. 0] 0.2
Live Oak. ceeueeniaiinaiiol - . 3 I [ eeiaas | P P, e |p—
Macclenny.ecuveniemennneaninanns 1 cea- . 2, .40 - L0042 0012 . (U 0 18 T 0 0 i 0.55 0.33
Madisonloeeoomimienniaiaaieaans R .- . ’ 2 ' 0.07 0 0 0.01 ! 04 0 0’ 0 0.01
Melrose..... N Atlanti T. . L08. B 0 0.04. T, 0! | 0] 0.35 l 0 0. 0 0.35
Middleburs. oo . L2 ; noons 6 lo.75]|0.08] 0 0! 0 0.83
Montirello ..oe. oo 1013, 0F 0 | 0/0.42/006; 0 0.48
Mount Pleasant......coveao.o... ! 0. N u: [} 0 T, {021 0.05 0.26
St. \urnstine...........ooaoL.l ] 0 0: 0 n: 0 0, 0 0
Satsnma Heights T 0.17 . 0. 01 01030 ; 0 0" 0 0.30
8witzerland.... 0.19, v, 0 01088 0 0: 0 0.85
Tallahasseo ! . : : 0! 01} 0.02 i 1.10 | 0.55 : 0.12 1.79

Georgin: : ; . '
Cantonl..... e C1L.08 1.52
Ramhurst. .. 0.13 2.11
Resaral. . eoueemannnecanns . 3. 0 0.02
Rome!l _...icevermcameacans P . 1 . T. 0.53
Atlanta2..........o.oo... Cla L & 0.05 0.25
Blakely..oocaaannmaanaaa. . .0 0.52 1.67
Columbus .. .. ..coceuaes UREDS 0.03 0.11
Dahloneza...cococaeannn... LN S 0.58 3.62
Fort Gaines l.....ooeunnann 1.6 0, i 3.04 || 0 0.42
Gainesvillal. .. .ceeeaana.. S S N L5 ) 3 i + 1.54 3.83
Got ROk L, ouneennnnnns L0851 0,60 | G ) . 42 it A %
Lost Momntain............ ceeeiias . .21 L ose ons o 0 77450 S0.08 7 0.32
Tumnkin. ...l - do. . 02 oo i g Las el g 0 iz 0 0.7L| 0.7
Newnan ! .. .e.vuceeenens foeead PLasoso | L 2 a.m |l 0 0.13| 0.33
Norrossle..cc.......... S0 L X i) 900 10,12 1.14 3,26
Talhotton. ..covvennnnn- 3.07 | 0.23 [ 0,60 ] ®allh 0 0.20 1.68
West Point1............ 3191 LoA ot 047, 0 1.1 ! 0.01 0 0.62
Alhany!..........l.0 5. LI 062 010 0 12,24 | 0,2 2,15 2,99
Ameri~uslo.oo....... 1. 0.45 0635 00| (4] 7.19 ] 0.32 1.65 1.97
Rainhridge I. OO0 0050 0,07 0,220 0! 1.1l 05 0.57 0322
Butlerl,. LA 070 0,45 ! n: (1} ' S.43 00 0,19 0 0.7
Conrord i 0.19 1 0,721 0.6 01 8.62 ) 0.01 0 108
Fair View, .. . 10,30 1 0.31 | 0. 13 0.78 127
Marshallville !, 0,00 10,27 . L 1.61 1.88
Montezuma ..., _.._.. 0.81 | 0,38 6.05 || T. Q T.
Putnam. ... . il 15 | 075 gl o X0 L7
Woodbnry L.......... 1. 0,84 995 [ 03 1.38
Abbaville ... 2000 275 | A j s | .34
Covington1......... L Lon L 8 ' 3.9
Eastman!.......... 228 | 198 AR 0.49
Griffinl....... [ PALL 0.76 14, 1.94
Hawlkinsville!, ... 2, 0,65 6.4 0,758
Lumber City '.._... LS, 3.75 :TLS 0.83
Maront............. 0. ) Lo i N 3.35
Montiecellot......... SR 063 .17 i 7. 0.37
Lonisville........... 95 - L n.il 0 3. . 1.69
Millen'............. ] (020 | 0,851 0,65 0,70 3. . U 0 0.40
Stateshoro.......... N C | 038 047 LO0{ 050 0,20 2, n 0: 0 144
Glennville!. ... c.ociiiiiiiiiiiens Altamaha.. [N ER R W R B : R T. . n! 0 0.27
Ananstao oo Liiiiias .l Savannah L08R 1 .36 1 Q. 2, 0.00 ' 0,42 0.00 1.00
Carltonl. o o iiiiicniianananaas 0 1. 4 L65 | 0.32 | 0.1 2.46
Clavton . ..ooeeii o iiaiiaanaaanans 5,23 14, 2. 0:0.23 2.41
Gillsvillel, o e iiiiieiiaianes 2 7.4 2. 020! 0 2.70
Hartwell ... .. ol 0. A6 0.33 ' 1.41: 002! 3.3
Lishon... | 0,07 ool o2 0. 0.02;0.49 207
Point Pete P12t 46 0.5 0 0! 213
Savannah 0,2 jons| 2 oi o! 012
Tocenal..... 3 ! L1212.050.55: 8.73
‘Washingtonl.. L (12 0.67,0.12, 1.35 ! 2.19
Wayneshorote . ... eooeeenennn.. 0. 0| 0, 0.3
Warrentonla........ccomeiiin.s 0.45 1 0.4 ! 052 199
Athensl. .. ioiiiiiiiiierainaannns 0.76, 0,10 0.10 ; 1.42
Dublint. . ool o3tio1e] ol 0.5
Fatonton. . ..eooiciveememncananne. 0.75; 0.24 ' 0,8] 2.m
Greenshorol. ... oeiieiennannnnn C ! 000, 00 018
Milledgevillel.. .o ..oooioaa.... , 54 B3 T 016 1.12
Alapahat....o0llIIIIIIITIN ™% | "alos: "ojoor; 019
Polan.....ceeeeiiimiinninnn..- 4 00 034, 0.  0.34
Quitmant....... ..., 30 jood] ofo 0. v, 02
Valdostal. . oooiiamiaiaioian. an 10,20 0 0. 0: 02
8. (1QOrfe. . eueeeniananeaaannan - M 01 00200 0. 0001 0.38
Tallapoosat..ceoooiivennann-. .| Tallaponsa..... 50 0.39; 0.08 0, 0.87 ! 1.34
Thomasville2.................. . Oehlackonee. 13 0! 0.5% | w32 0.17 T 107
Waverossloaoioiciianicniaaen Satilla....... . 10 0. 4.9 003000105 0 0 0.6
Brunswiek. .o oiiiiiiiiii e, (7 11 A3 T. [0.04] L63H O 0 ol o 0

1 Precipitation measured at 7a, m. * Included in fnllowinz measurement.

2 Precipltation measured midnisht to miduizht,
Stations witlicut reference mark measura preeipifation about sun-et.
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TasLe No. 3.—Daily precipitation, in inches and hundredths, July 5-18, 1916, inclusirc—Continued.

July, 1916,

State and station. ; Watcrshed. ;
T
i

i ' H H :
' - - ' 1 : : Total, ! P ! .o | Total,
5 6 T8 ] : \ puttoll R ER I LI S LA LA R i

i ! ; H

1 [ ! l——'

Soutk Caroling— In, { In. ! In. " In. i In. | In - In. In. | In. | In. | In.
Charleston 2. ......cooovcieoiiniinnnnnnnn.. 0.00 {000} 0.00 ... S 1 .2 LU0, 0,001 0,00 3.17
Georgetown. ...... 0 0 0,0.30 | 2.0 ! (13 0E: 0 0 585
Allendalel......... o T. |0o09 .80 { 0.3 0! LIO |oooa ..., .33
Anderson. ........ 0 0 016111 0. 8 | L99 ¢ 064022 4.58
Calhoun Falls...... 010131 0,11 | .71 | .26 114 i 0.21 | 0.56 ° 0.99 1.81
Clemson College..... 0 0 W15 L.64}1.6210,: 2 1 b3 0.41 § .64 ; n 254

gigeﬂeld .......... 0 0 010,88 0.4 0l a8 : 0 0. 45
Liberty. ..ococooao.... U 101013041 i, . 0. 52
Meriwethor.............. ol 0|18 v | 0.61
Mountain Rest........ 00T 0.45 | 495 | 4, R .35 | 502
Walhalla ............. v 050,50 : 2,08 1,223, L 12 148

] [T 0030|043 .08 | 571
0 0]0.10:0.08]n " .30 | 0,10
0013 o ol1é9!na .08 | 2,75
0 0 0 0| 0,24 | 1,17 0; 017 A 6.70
0]0.28 :0.07 |{0.11 | O. 0.77 | 0.13 0 0.37 219 . 0.29
Bateshurg!.. 0 0| 0.9 0050 0.67 |0.24] P, | T, 1,91 . 1.6
Monetta... 1} 01 010,151 0.66 ! 0.30 | .04 4] | 0.42 1.57 L 0.90
Trenton. of T 'o.a4{017[0.26]0.59 T, T. 1 0.06 1.62 N 0.83
Summerville of o! o 004 T.los0] o 0lo3u]| 08 L 6.79
Pinopolis.. 0 0 0 0 00,48 0 0100 1.48[ . 9.23
qug_uson ¢ 0 [1} 0 n 0,07 0]0.05 0 0.12 . 11.01
Riminil.. 0 0 0 070.26:0.11 0 0! 0 037 . 700 4,35
8t. Matthews 1. 0) 0 0 0100065 010.10 ] 1.75 . 282
Columbia 2. .. ol 0 070.0911.39 | 0.33 | 0.02 01 T, 1.83 , 34 1.77
Chappells 1. 0! 0 00,05 | 1,57 | 0.45 | 0.38 Ny 0 143 . 2.2
Greenville!.. 1} 0, 0]40.16 | 1.34 | 1.12 | 0.50 | 0.02 : 0.2 3.34 LA 4.96
Greenwood 1, - 0 0[0.31101010.610.24]1.45 0 } 0230 3.01 Ry 1. 49
Little Mountain. 0 0, 0.06 L0 | 0,08 0 0 0.50 2. 44 2. 340
Newberry.... 0 0! T. .62 0 000,05 1.87 3. 4,42
Pelzer 1.. 0 [\ 0 1.02 | 0.€6 0 i 0 3.70 N 3.76
Sall_zda. .- 0 0, a, 42 0.19 1 0.25 155 . 0.98
Blairs L._.. 0 0 0.45 1 0,13 0! 0 1.70 , ¢ 0 5,83
Gaston Shoals 1 0 [ LO3 076 02 0 3. 35 A (1] 9.98
Landrum...... 0 0: L23810.21 10,16 | 0 6.05 2o L 07 7.0
Santuck..... 0 0; n.: 0 00,05 2,06 i+ L 22 4. 40
8 _tmburg 1 [\ (L 1.12 { 0.17 0i0.9 3.27 . 0 9.0
hite Oak, 0 (U 0.17) T. 070,221 241 . 0 .0
Camden Io..... [} U, 0. 57 01004 0 Q.92 1. [ + M
Heath Spring.. )} [ 0.45 | 0.38 0! 0 2.4 L 1} ] 5, 50
Catawbal._...... 0 0 .30 ] 0,08 | 008 0 316 3 0 0 738
V_Vlnthrop College. - . f 01012 0. 481 [ 2.30 3 . 0 0 4. 46
gstree L_..... 3 0.15 0;0.60: 0 0.50 5 (12, Q 0 18. 77
Mayesville (near) . 0.22 1] 0, 0.27 Q.63 || .F . 0 0 10. 7
Oaks......... .13 | 0.30 0 01035 0.751 8051 0 0 9,95
Centenary T. T. [0.42 ] 0.07 0:0.67 L16 || 6.75 1 178 0 0 8. 55
erawl.. . 0]0.090.02} 002 0 0 0.13 | 0.33 ] 9.3~ [}] 1] 10.13
Darlington . 0] 014 T. 0 0! 0 0.14 || 1.55 |10.10 0 0 12.53
Florence!.. 0 0.36|0.05 0(02; 0} o001} L2R[915 0 0 1L09
So_cxety Hill . 0] 0,451 0.068 010081 1} 0.54 [ 1.92 | 8.4 D] 0 11. 84
Dillon.......uon i .| Little Pee Dee.. 0.20 | 0.25 01 0.68 070.13 L.26 {f 7.60 | 0,06 )} 0 7.66
ConWay L., .| Waccamaw..... 0 0] 1.03 0 0 0 1.03 |1 2.20( 2.60 1] [} 4. 80
E_ﬂ"mghnm N .l Lynches.......... 0}10.2410.33 00151 [ 0.72 1) 2,5) 113.25 0 0 16.35
Kershaw._ ... ....ooooioiiiiiiiiiiiiaiiianaaidensa [+ (A 0 0.26410.50; 0.63 0: [} 1.39 |j 0.21 | 5.73 0 0 6.20

North_Carolina— ! ! |

(Western district.) H : : i :

Blowing RocK...caeuvicieveiinreecennncaanns Great Kanawha....... | PP 0.00; 0.00 ] 0.20] 4.50 | 3.08{ 0.25] 1.05 | 0.18 0.26 11 0.30 0.00 | .35
............... [ T U P 0 0702 230f2.6810,19]0.31 0 5,740} 0.11 008 T,
............... L1 R NI 0 010.2343.15]|4.00]0.11 T. T 7.49 0105
........ Pedee (upper Yadkin)!...... 0: 110171290 | .00 0.19 [ 0.45] 0.02 5.63 {| 0.50 0421 0.50
............. do. 0: 0 0104212151 0.30 0 2571 0.24 0.31 . 52
0. 0 0] L& 0.61]0.12]0.03: T. 2.61 |} 0.03 0.03 | 1.41
0| 010,10 1.90]2.03 | 0.06 0!0.2 4.35 1 0.25 0]0.25
0,030 (1.15)3.30 | 3.50 0.17 | 0.30 | T. 8.72 0 0.55 | 0.03
0 . 2.54 1 0.30 0.35 0.38
0 . 1.80 | 0.22 0. 50 0.03
0 . 1.47 [ 0.30 0.19 0.02
0 2. 08 .21 | 0,41 0 0 7.31 ¢ 0.26 o. i 14
0 1927 0.6810.06 | 0.05 0 3.53 { 0.05 4. . 22
U 5. 10 | 2601 0.50 | 0.10 | 0.15 | 10.20 | 2.17 T L 05
13 7. 7341250 0.8 T. [ 012 1881 0.12 AT [
0 L 0.95 1 0.37 [ 0,07 { 0.15 | 0.47 4.31 §| 0.07 1. . 02
............. 0 2. 1,21 1 0,41 | 0.05 | 0.01 | 0.04 3.90 1 0.25 1. . 38
............. [ 0 2.0 2.301 T. | 0.3% 0 4,68 1t 0,50 S, L T7
............. 0030 ] 165)2.35|1.300.08{0.15| I 5.83 || 0.25 4. . 12
............. 010241 1L78)2.45]130]0.05]0.18 | 0.30 #.30 1 14.
............. 0 0 NIS 0,92 0.43|0.10 0.02 0.03 1.68
............. 0]0.100.81 1.7 10.12! 0.07 { 0.08 9 255 1.
............. 070.221092] L32[0.42([0.02]0.10! 0,16 3.149 1.
........... 0| T. |tLeofomloze| T. 0 0 0.1
........... 0]0.06] L05| L6370 0.85)0.16]0.75 | 0.02 1. (i
Hendersonville...........ccoiiiiieiinaiiaitfanaas d 0] 0.63]1.84 ;2,401 1.627] 0,03} 0.23 | 0.02 2 o
Highlands................ 0]055]4.50]7.4313.4410.80(0.29 0 b a.
Hot Springs................ 0 Gl0.8240.54)0.10 1] ] 0 L. 45 Q0 0|0 1:
Marshalll,_ ., . 0 0020 L32]0.77]| T. T. o 2.49 010,251 0,69
Murphy 1. ..o i 0] T L09 | L49 | L2 0.50] 0.65 [} 5.08 | 0.20 ] 0.67 | 0.07
(Central district.) )
Lumberton!.............cciiiiiiiin.t, Lumber............... 0.000.000.00!0.00]0.05]0.250.00 | 0.02 | 0.00 0.32 1 0.%3 { 5.00 | 0.10
Pinehurst.. . d . 0 0 0 0 0 0 0 0 0 2.25 ] 0.22
Sanatorium. 0 [1] 0 [1} 0.02 0 01{0.02 0.97 1 2,08 | 1.70 [}
Southern Pines. 0 0 0 0 0; T. 0 0 0.05 [{ 2.25 | 1.50 0
Albemarle. .. 0 0 0}0.18 0.5110.15 01]0.02 1.04 {| 0.44 { 5.70 | 0.08
Monroe.. ... 0 0 01015 0.35 | 0.34 0 0 1.25 i 1.10 | 4.36G 0
Rockingham......coeaceeecunnn [1] 0 0 [ 0 0 0 0 0.15 ][ 0.18 | 2.¢0 [ 0.45 0 :
Salishury 1. 0 0 0 0 0.39 | 1.55 0 0 2.24 01213 1.08!0.10 H
Settle..... . . . 0 0 0]0.05]2 0.67 | 0.32 0 0 3.14 ] 0.22 | 3.50 | 0.90 o] T |
1 Precipitatlon measured at 7 a. m. t Rainfall not measured until p. m. of the 16tb.

2 Precipitation measured midnipht to midnight. .
Stations without reference mark measure precipitation about sunset.
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Tasre No. 3.—Daily precipitation, in snches and hundredths, July 5-18, 1916, inclusive—Continued.

1
! ' July, 1916.

State and station. Watershed. . ' i Total | i Total
[ { otal, C 4= N - otal,
. D 8 7 ] 9 ; 10 11 12 13 E 5-13." | 14 ; 15 16 15 18 14-18.
; | i ! . :
i i i f — —
North Curolina—Continued. i . i . ; i
(Central district.) i VI yIn. { In. { In. | In. { In. | In. | In. | In. | In. | In. | In. | In. | Im. | In. In.
Statesville.. ...l i Pedee (lower Yadkin).i 0 0 0]0.05|1.90 1.520.72 01012, 4.24 13,52 1.33]0.43(1.62 7.02
Winston-Salem t d 0 0 01019/ 0.23 1 0.47 | 0.42 0. 0.91. 010.81|263]|0.310.66 4.41
Caroleen.......... 0]0.31]0.43}2.00]0.38 ] 0.08 ] 0.63 0! 3.830110.13/800]255 01]0.02 10.68
Charlotte 2. . i 0 0020257017 T. 0 0 294 0.53]4.61]0.01 0 . 5.15
Kings Mount S [ e | T T L T My A | ) I O sl A
Lincolnton.. .. ! 0 01030 0.9 )0.40 | 0.62} T. T. : 2.22 110.21 |10.00 | 0.95 | 0.35 | 0.62 12.13
Mount Holly ! 0 0 0]0.55]1.4210.52 [} 0, 2.52 0, 210)135(0.13 0 3.5
(Eastern dist i
Beaufort.. 00 0.00}0.000.000.00 0.00 | 0.00 { 0.00 il 0,00 ;: 0.00 | 0.00 | 0.00 | 0.02 0.02
g 0 0 0 0 0 0 0 0 (1] 0 0 o T. [\] T.
.01 0 0 0 010.13 0 0, 0.17 0 T. 0 0 T. T.
0 0 0 0 0 0 )] 1] [1] 0 0 0 010.04 0.04
0 0 0 0 0 0 0 1} 0 (1} 0 0 0; 0.0t 0.04
0 0]0.35 01010 0.12 0 1} 0.57 0 1} 0 0 0 0
0 0 0 0 0 0 0 1} 0 0 ! 0]0.25]0.40 0 0.65
of of of of a|l o] ol o 0 ol o] o) of o 0
0 0 0048005 T. 0| T. 0.56 | T. 0 0 0 0 T.

B e e iiiciieie e Pasquotank.......... 0 0 0 010.15 0 0 0 0.15 0 0 0 0 ] 0
Elizabethtown 1, Cape Fear............ 0 0 0 010.250.95 0 0 1.20 || 1.10 | 1.25 0 0 0 2.35
Fayetteville!...........coooiiiiiiiiiiii]ennes [+ 1 T 0 0 0| T.|0.50 0039 (1] 0.59 (1 0.03 ' 1.20 0 0 0 1.2
Chapel Hill. .. ... e eee a0 et (1} 0 0/0.02;0.05]0.18 0]0.16 0.12 10,17 0.31]10.02 | 0.18 0 0.71
Graham 1.0 e 1] 0 0 010.03}0.11]|0.05: T. 0.19 0 0.9610.08:0.39 0 143
Lillington .. cenimniiiiiiiiiiiiiieeen a0 e 0 0 0 0]0.32 01}0.0¢ 0 0.36 0 0.i0 0 0 0 0.40
Monure! .....ciiviiminiinnaniinnencceaneeeecdOecniineaiaa, 0 0 0 0]0.16 0| 0.05 0 0.21 0 - 0.51 0] 0.10 0 0.61
Randleman?.........oooooiiiiinnicndeaiiidooa el 0 0 0 0]0.100.20 0 0 0.30 0:.0.25]|0.30! 1.30 1] 1.85
[0 75 | S 0 0 0| T. {0.17 | 0.04 0127 1.48 0 0.05 [ . 0 0.05
Southport 0 ] 0 0 0 0 0 0 Ul 0.68 0 0 0 0.8
Reidsville! (Roanoke River)................f-ec.dOoeioieooiioo. 0 0 0[0.02]0.2710.20 | 0.03% 0 0.52 0(0,74]0.27]0.17 | 0,10 1.28
Willard 0 0 00.35] 0.07 0 [ 0 0.42 [ 0.74 [1] 0 T. 0.74
Wil nington 2. 0 0 0]0.20/0.0% 0 0)0.13 0.41 [ 0.55 0 0 T. 0.55
Greensbhoro L. _ 0 0 010.05/00510.950.18 0 L2 0:078]|0.5%0.15 (] 173
En ield (near)! 1] 0 0 0/10.75|0.27 (] 0 1.02 0,0.62 [ 1] 0 0.62
Green ville! 0 0 0 0(0.02(0.13] 0.0t 0 0.16 0 0]0.74 0 0 0.74
Loulishurg 0 0 0 005 0]0.46 ] 12 0 0 0 0 0 0
Na-hvillel. ... 1] 0 0 0/0.65[0.16{ T. 0 0.5l | T. 0}fo0.10 0 1] 0.10
Ro kv Mou 0 0 0 010.20(0.10] T. { T. 0.30 |, T. 0 0] 0.42 1] 0.42
Srollnd N 0 0 0]0.57 0 0 0 0 0.57 { 0.20 0 0 0 0 0.20
Tarboro t. 0 1} [1} 010.21 010,18 Q 0.37 01016 [ 0.08 0 0 0.24

(1} 0 0]0.25 010.27 0 0 0.52 T. j0.13] T. 0 0 0.13
0 0 0] T. '0.0870.37 0 0 1.05 0 T. |0.07]0.030.01 0.11
1} Q 0]0.12 0 0.5 0 0 0.621 0.3410.20 | 0.0% | 0.07 0 0.69
Gold iharo ! 0 (1] 0]0.01 | LOY}0.02 1] 0 1.12] 0.01 | 0.52 [1] 0 0 0.53
Kinston. 0 0 0 Q0.0 0 0 0 0.051 0.22 | 0.18 [1] [1} 0.40
0} T. [0.17 0] 0.7 0 0] 0.38 L31 | 0008 o 1] 0.06
0 0 0 0]005|0.410.04 [1] 0.50 | 0.11 ] 0.05 . | 0.0t [1} 0.20
0 0 T. }10.05|0.0! |03 0 0.481 0700.121 T. |0.02 0 0.%4
0 0| T. 0/0.21{ T. |0.30 0 0.50 0.40} T. 0 0 0 0.0
Smithfield 1., 0 0 0 01} 0.60 0 0 0.60 1 0]0.67 0 0 0 0.67
Tennessce—
Bl City 1 e e iiiiiiierieieaieneaan 0.0010.00]0.00 [ 0.82 0.74 | 0.00 | 0.00 | 0.2¢ 1.8 1 0.000.00]0.78 | 1.65 ! 0.02 2.45
Charleston ®, . . 0100812 (200 2.00]0.8070.10] T. 6.181 0.03 0 0)0.9 0 0.93
Chattanonga ?..... 0.06F 1506 | 4.84 [2.741 0,91} 0.720.35] 0.55 | 1L.76 0 0]0.03(0.00(0.13 0.25
Lookout Mountain 0]0.42: 4.08 41 3.9810.96!0.08|0.38! 1524 | 0.20 0 0 0 0.43 0.77
i . . 0 0y T. 3 .60 | 115 0.15 4.251 0.15} 0.05 | 0.85({0.20| T. 1.25
0.11 [ LOD | L.77 | 0.82 | 0691 0.33]0.01 0 4.78 0 0.,0.7310.32(0.83 1.93
0 0| 0.04] 120 | 1.30 0 01 0.32 2.86 p 0 0074 0 0 0.74
01021171201 ;115] LL18{ 0,01 | 0.03 6.30}1 0.03 0 L30(0.01|0.02 1.38
.08 1 0.70 * ¥ % 3,50 | 0.20 0 4,48} 0.20 0030 0.03!0.10 0.683
0 0 [ 0 102 Q 0 o 102 0f T. [0.8570.95] 011 1.92
00.11 | 1.56 ! 0.61 | 0.35 0 [} 2.63] 0.32 011.33 0} 0.04 1.9
0 [1} 010.70 | 0.67 | 0.04 | 0.03 0 1.441 0.01 ) 0.02:0.72| 200 | 0.05 2.80
Kingston 1. 0 0(0.12 (2061 1.40] 0.38 | 0.52 0 4.48] 0.250.17 | 2.05 0]0.02 2.49
Knoxville 2 0f T. |0.82(0.61i0.13}0.17 0] 0.01 1.8} 0.01 0,25 1.31 | 1.02 | 0.13 2.72
.. 04018 [1.580.88]0.15] 0.07 2.8i] 0.42 0]0.25(0.29 0 0.99
T. 2251170 10.90(0.13 1 0.05 ] 0.14 3.18 . 0(0.18/0.10| T. 0 0.28
010.30{0.12 0 0 0 0.43 | 04 1.751 3.00 | 0.50 1} 5.25
Newport 1. 0| T. |1.30i0.30 0 01 0.50 2104 0.20: 0.30 ! 0.04 | 0.08 1] 0.62
Rogers: ille Uj T. [ 1.79{ 0.48 0 0019 2,45 T. | 0.57 | 0.30 | 0.08 0.65
Sesierville. 010.93(0.87}0.13 010.29 0.16 1.881 0.33 01]1.230.05 0 1.60
Tazewell 0 018 |0.34}0.10 0 0 2. | 0.23 1 1.63 0 0.26 2.12
Palmetto 1.62 1 3.00 | .22 | 0.20 | 0.42 | 0.05 | 1.20 .7 0 0 0109 0.90
Carthage 0.082.24 | 0.50(0.19{ 0.7 | 0.95 4.67 ) 3.44:0.04 0 0:0.02 3. 50
Cross ille 0.21225(240,0.20{0.81 |0.11}0.11 7.09 1 0.1 T. | 0.92 | 0.01 0 1.03
MeMinn vill 0.60 | 2.60  1.32: 0.95] 0.82 ] 0.11 | 0.76 .16 p 0 0 010.33 0.33
Nashville2. .1 1.62(3.00)1.22(0.20}0.42 ) 0.05 | 1.20 (Y (] 0 0 0.90 0.90
i i
1 Precipitation measured at 7 a, m. * Included in following measurement.

3 Precipitation measured midnight to midnight.
Stations without reference mark measure precipitation ahout sunset.
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TaBLE 4.—Duaily gage heights on principal rivers of the East Gulf and South Atlantic States, in flood during July, 1916.

July, 1916.

Stations. Rivers. " stage. i T i

) . A 8 -7 B i 17 ; 18

: i :

. Fect. | Feel, | Ferf, @ Feel. . Feet. | Feet.
Merrill, Miss......ccooeeoninaa.  Pascagoula : 20! 5.2 18.7 197 .0 2020 197
Aberdeen, Miss. ... Tom:bighee. .. : 33! L8 2% 122 . 0.6, 29.5
Columbus, Miss.... : B! -0.5: —0.5 7.5 . 2.5 1 248
Cochrane, Ale........ a1 40 4.2 4.0 .0 39.3 | 885
Demopolis, Ala. ... 35 04 1002 23A 6.2 | 65.8 | 854
Tuscaloosa, Ala.... 43 8.1 ST 10. ¢ ‘ 41,3 42,
Rome, Giteoneunne. 30! G. 4 G, 4 6.6 { 20.6 15.8
Gadsden, Ala...... 2. 3 28 7.4 30, 4 2.8
‘Wetumpka, Ala,... 43 1.3 4.2 a%,0 15.6 4.4
Millstead, Ala...... 40 [ 3.6 28 200 14.2 10.4
Selma, Ala_.......... : 301 29 40 10,4 3 ¢ 52.9 52.0
Bainbridge, Ga...... ' Flint 25| L0 . +.3: 4.3 4. ] 28,7 L2 8,1 2.2
Alaga, Ala..... . : - e a 3.3 EN a8 32.8 . L2 0. 7 L6 o9, ! 20.4
Catawba, 8. C 11! 4.3 4.1 ER 3.4 + 16 0.0 6.1) 2 0.0
Mount Holly, 8. C... 1a ; 3.8 0! 2y LG, 5. 9.3 A4 3.0 5. 3 21.0
Camden, 8. C........ MO162 I O A 1 8 2.3 %3 261 M 2 k408
C-happels. 8.C . H 14! 3.0 5.0 P 3 h 13.0 4.4 142 S, 1 17.4
Blairs, S. C. 14 5.7 5.6 5.4 aud G, 2.4 8.0 7.21 . 20, 8.7
Columbia, 8 15§ 4.0! 1.9 1.9 1.7 L 10,0 7.1 5.4 1 . & 2.5 29.7
Riminj, 8. C 12 6.2 1L5: 1.4 1.6 . 124 12.9 13.3 § 3. 142 18.7
Cheraw, S.C..... g K 5.2 1.3 ! 7.8 6.2 i 17.2 17.5 L1 | 18.3 33.0 3.7
Eftingham, 8, C...... . 14 . 1.8 4.3 5.3 0 58, 5. ; 2.0 23 2.5 | 1.0 17.8 15,1
Kingtree, S. C........ Black : 12, 13 L1: 1L1i1 L2 1 : 1.4 L2 Loy 1240 M3 4.8
Radford, Va. : 14 i 050 0.3, 03 1 0.3 [ ; 2.5 13 Lol L2 r32.0. 9.0

i . H ' i !

S B T T e R T e e

. ; Agolve

: ) » or below

Stations. Rivers. T ; - 7 i revious

0 i . 3l . high.

———— - i - - B : N '

Fed. Feet. Fect. © Fec.
Merrill, MisS...oooovoeaaan il Ta 15.9 CoIG 18.6  +0.8
Aberdeen, Miss.............. o [ 40! 417 —~32
Columbus, MisS..ceenuannnn.. < P20 R ] 1.8 —10.5
Cochrane, Als..ceeveecunnnnn. T A 18.4 83 - 70
Demopolis, Ala................ [ (T 67,0 i 524 =67
Tuscaloosa, Ala...c....oaeeenn. filack Warrior....i 410 1.8 4 15.0 =23
Rome, G, ceerieeennnennnann CO0SAu e, .7 07 86! —460
Gadsden, .5 8.2 G.3: —52
Wetnmpka, Ala L0 2145 14,3 -~10.2
Millstead Ala L2 L0, S.0 — &4
Selma, Ala. .1 L6 3.0 - -31
Bainbridge, ¢ 7.6 2.1, 2L5 — 59
Alaga, Ala.. 9.7 17.5 , . 13.9 + 3.8
Catawby, 8. C.........o .. .0 3.0 -0 1.0 +12.0
Mount Holly, 5. C............... L0 204 3.0 2.8 +2.5
Camden, 8. C.................... 5.0 22,5 | .0 19,5 + 3.3
Chappels, 8. C......ooooooot L] 1.5 | 4 0.9 —15.9
Blairs. 8. C...oveeiiiiiiiaa. 0 L 5.0 | .2 + 4.5
Columbia, 5. Coooeninoiniaiaanns + nH1 o0l 65, —43
Rimini, 8. Cevvnrivneeeeeenes 1 .S MLAE] L)+ 2.2
Cheraw, 8 C.ooovvevieenenannn... L1 25| 1Ky M6] - 7.9
Effingham, 8. C................. A Ths ! 1627 160 ~ 13
Kinstree, 8. C..0II0000TI0IT o 1] 17| +L0
Radford, VA..eoenienminieienanan. , 2.6 ; 2,0 2.0 -20

i !

at 215 p. m.

a27.0at7p. m. F3L5at 3 p. o limated, during p. m. »18.7

b 36.8 at 12:25 p. m1. giHlsats p. m. at abont 12 o'clock night. ¢ 15.5 at 12 noon,

¢ 31.5 later in the day. k41.0at9a, m, m 315 at 11330 a. m. r 32.0 at noon, estimated.
4 6.3 at about G p. m. i40.4 at 7:45 p. m., estimated. % 36.0 at 1 p. m,, estimated,

e3i3at 6. p.m. 7 45,5, estimated, duri.ng a. . s34 0t2p, m,

*Gage washed away: readings on subsequout dutes estimated.
¢ Estimated; gage overtopped.

MEAN LAKE LEVELS DURING AUGUST,. 1916.
By Unrrep StaTes LARE Survey.
[Dated Detroit, Mich., Sept. 5, 1916.]

The following data are reported in the ¢ Notice to
Mariners”’ of the above date:

Lakes.
Data. | Michigan
Superior. ond Erie. | Ontarlo.
! Huron. :
|
R | -

Mean level durlng August, 1916: Feet. ' Fee, Feet, Feel.
Abhave main sea level at New York........ G03.73 ¢ 5851.04 | 572,80 247.36
Abhove or below-— i

Mean stage of July, 1016......cccoo. ... +0.08 | —0.12 | .-0.44 —0.57
Mean stage of August, 1915, L L3T; +0.94 ] 40.49 +1.93
Average stage for August, last 10 years.”  +1.16; 40,21 [ 40,2 +0.57
Righest recorded Aupust stuge.......... —0.20 —2.471 —1,31 —0.90
Lowest recorded August stage......... 42130 4119 | 4142 +3.01

Average relation of the August level to— | :

July level............ cameaananeceeannsaens bo+0.2 0.0 | —0.1 —~0.3
Septemberlevel...cociaemniiarininniacranas) 0.0 : +0.2 | +0.3 +0.4




